ABSTRACT
The conformation of the side chain atoms of a particular amino acid residue depends on the location of that residue in the protein molecule (MacArthur and Thornton, 1999) . Knowledge of the conformation angles for the side chain atoms, in general, is important and is a prerequisite in modelling these atoms. In addition, to some extent, the side chain conformation is restricted by the secondary structural elements, such as α-helix or β-sheet (MacArthur and Thornton, 1999) . The conformation angle adopted by a single amino acid residue helps to understand the role of the side chain atoms in the packing and stability of the protein molecule. There are programs to calculate the conformation angles for all the residues (for example: PROCHECK: Laskowski et al., 2001) . However, none of the existing programs calculates the multiple conformation angles adopted by a single or group of amino acid residues whose structure is refined at very high resolution. In view of the above, we have developed a Web-based software, conformation angles package (CAP).
The definition of the torsion angle confirms the convention of IUPAC-IUB, commission on biological nomenclature (IUPAC-IUB, 1970) . In this package, the Newman projection technique has been deployed to * To whom correspondence should be addressed. display the side chain conformation angles which is a representation of the spatial arrangement of four consecutive bonded atoms in a three-dimensional space. The package, Conformation Angles Package, is written in Java (servlets and applets). The program is easy to use and can be executed on Windows 95/98/2000, Windows NT server, Linux and silicon graphics (SGI) platforms through NETSCAPE, INTERNET EXPLORER, OPERA & MOZILLA browsers. The software runs on our Bioinformatics Linux (Redhat 7.2) server (a 1.7 GHz Pentium IV processor, one GB of RD RAM). The three-dimensional atomic coordinates are being updated every week and hence the users can access all the structures available in the Protein Data Bank (Berman et al., 2000) at any given time.
The developed package is incorporated with all the available protein structures (solved by using both X-ray crystallography and NMR spectroscopy) in the Protein Data Bank. The users need to (a) supply the four-character PDB-id code for the protein structures available in the Protein Data Bank or (b) upload the atomic coordinates from the client machine through the web browser (for structures not available in the Protein Data Bank). In addition, the user needs to select a particular amino acid residue of interest from the predefined pull down menu. The special features in the proposed software are, namely, (a) the user can easily find the conformation angle(s) of a residue by clicking the residue provided in the list box on the right-hand side of the display. The corresponding conformation angle adopted by this residue will be highlighted and the value appears just below their respective display panel. In a similar way, the user can also click the conformation angles marked in the Newman projection to know its amino acid residue. An option has been provided for the users to choose a particular model from the ensemble of models (protein structures solved using NMR spectroscopy) using the pull down menu. By clicking the button 'REPORT', the users get the values of all the side chain conformation angles. The button 'ANALYSIS' shows the percentage distribution Chakrabarti and Pal, 2001 ). All the side chain conformation angles for the residue Leucine in the Protein Structure, Jacalin, a lectin extracted from the seeds of jackfruit (Sankaranarayanan et al., 1996) (PDBid code: 1JAC) are shown in Figure 1 .
